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Abstract

In order to avoid malicious cracking of passwords, ticket brushing, forum water injection, hacking,
etc., verification codes are born. It uses the method of forcing human-computer interaction to res-
ist machine automation attacks. But accurately identifying the verification code is a difficult prob-
lem that has not yet been completely resolved. The research object of this article is a four-digit ve-
rification code. The method of segmentation analysis and Hopfield neural network is used to ana-
lyze the verification code recognition and its accuracy. Establish and train the Hopfield network to
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perform pattern recognition on the transformed vector of the captcha image. The conclusion of the
comparison shows that the Hopfield neural network algorithm can get better test results and has
the value of popularization and application.
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Figure 1. Digital verification code
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Figure 2. Retain the grayscale results of the maximum brlghtness method
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Figure 3. Maximum interclass method binarization
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Figure 4. Gray value recognition window
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Figure 5. Median filter
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Figure 6. Image after edge detection
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Figure 7. A fully interconnected network with feedback
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Figure 8. The sum of error squares and the change in learning rate
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Figure 9. Test result
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